The Chinese population is aging rapidly while both the pension system is underdeveloped and the traditional family care arrangement is in retreat. This article's objective is to assess the relationship between concerns over retirement saving sufficiency and the mental health status of middle-aged and older Chinese adults, and identify the socioeconomic and demographic profile of those with insufficient retirement savings. A survey from about 2000 respondents collected information on self-assessed physical and mental health status based on the EQ-5D-5L framework, self-assessed longevity, retirement plans and financial preparedness and socioeconomic status. Multivariate ordered logistic regressions are used to identify the relationship between mental health status, financial preparedness for retirement and self-assessed longevity, as well as socioeconomic factors associated with mental health status and financial preparedness for retirement respectively. It is found that 59% of the respondents thought that they have not saved, or will not be able to save enough for their retirement. For these people, the odds of having less anxiety or depression are 0.36 (95% CIs: 0.16-0.43) times lower than those who are financially prepared. Having more external sources of financial assistance including family and governments, did not help ease mental distress. Rural people are half as likely to be financially prepared for retirement, regardless of whether they remain in rural areas or migrate to cities. Health promotion strategies should consider the role for financial planning in improving mental health.
INTRODUCTION
China is the most populous country in the world (United Nations, 2015a) . Its huge population is also aging rapidly due to falling fertility and mortality rates with its old age dependency ratio (65þ per 100 people of 15-64) expected to increase from 13 in 2015 to 25.3 in 2030 and then 43 in 2045 (United Nations, 2015a . Its population aged 65þ is projected to more than double in just 30 years to 356 million, more than the combined total population of Japan, France, Germany and the UK (Zhang and Goza, 2006) . Funding the retirement of such a large population is challenging even for highincome countries. In China, there are three sources to support elderly care: oneself, family and society (community and government). But each of these three sources is under pressure.
Regarding an individual's own wealth or income as a source of elderly care, economic reforms in China since the 1980s have resulted in phenomenal income growth. However, older people have benefited less from the growth than the younger generations (Baeten et al., 2013) . Adding to that is the widening income gap between the rural and urban areas since 1985 (Park, 2008) , implying the rural elderly are more likely to face financial difficulties in funding retirement than their urban counterpart.
Regarding family as a source of elderly care, it has been a tradition in China to raise children to provide for old age, to value filial piety and to attend to the elderly (Cheng and Chan, 2006) . As such, the extended family has been an important source of support for individuals in modern China (Xu and Xia, 2014) . However, its size and supporting power has shrunk under the one child policy (Zhang and Goza, 2006) . A single adult child born under the policy could face the task of caring for up to two parents and four grandparents at the same time-the so-called 4-2-1 problem. Some parents' situation may be even worse if their single child prematurely died before them (Connor, 2016) . In rural areas, the one-child policy was not as strictly implemented. Yet, many young farmers have migrated to the cities for work, leaving their aged parents (and children) behind (Chan, 2008) .
If many older people are not financially ready for retirement, it will put pressure on the government to offer support. However, the marketization of the economy has seen the government retreating from the 'cradle to grave' approach to social welfare. In the past China has three separate pension systems for people of different Hukou and employment statuses. Hukou is a residency registration system that controls internal migration through restricting rural migrants' access to services and social welfare in cities (Li, 2015) . Recently the government established a universal pension system. But the scheme's benefit levels are very low and vary greatly across regions (Liu and Sun, 2016) . The prospect of the authorities being able to raise future benefits is unclear due to huge government debts (Jun, 2015) . The government has also been promoting home and communitybased long-term care programmes, but the progress has been slow due to resource and infrastructural capacity constraints (Yang et al., 2016) .
In summary, the current pension system and family support structures cannot provide the financial security desired by many retirees, and this is likely to remain so in the near future.
In this article, we examine the relationship between financial security for retirement and mental health status for the Chinese people. A factor that may contribute to this relationship is the longevity risk faced by Chinese people. Since 1970, China's life expectancy (at birth) follows the same rising trend as developed countries. As in 2014, China's life expectancy is equal to 75.78 years, about 7.81 years behind its neighbouring country, Japan (World Bank, 2016) . In the presence of rising life expectancy and large room for future extension, Chinese elderly may face not only an increasingly long period of retirement, but also higher longevity uncertainty.
There have been studies on the impact of recessions (Viinamaki et al., 2000; Mclnerney et al., 2013) , stock market volatility (Lin et al., 2015) and, more recently, economic crisis on mental health (Sargent-Cox et al., 2011; Hauksd ottir et al., 2013) . A common but not universal finding of this literature is that financial difficulties have adverse effects on mental health. However, these studies focus on financial shocks that have already occurred and, thus, already experienced by people, rather than on the psychology impact of perceived downside risks, which may or may materialize in the future. Recently Rohde et al. (2016) find that financial insecurity is an important predictor of mental health. As far as retirement is concerned, financial insecurity obviously has future implications when people get old, but it can also impact on the mental health of those thinking about their retirement now. In fact, uncertainty about retirement was found to cause high levels of retirement anxiety amongst adults (Hayslip et al., 1997) and the elderly in particular (Angel et al., 2003; Sargent-Cox et al., 2011) . But the literature on this topic about the Chinese population is limited.
A better understanding of the relationship between anxiety and depression, the perceived adequacy of retirement savings, and self-assessed longevity is likely to contribute to improving health promotion strategies. This is because effective strategies for promoting health in old age must take into account of the social, environmental and economic factors (Lis et al., 2008) . In addition health promotion strategies may need to consider the impact on health for middle-aged people who perceive their future to be insecure. Financial planning and health planning are both potentially important ways to prepare for, and to promote better health in middle and old age. In fact, financial planning is intricately linked to health planning because, without sufficient financial resources, people may not be able to pursue their preferred plans related to health care, long-term or end-of-life care (Altarum Institute, 2012) . The current study therefore aims to focus on these elements which connect financial to health planning.
Against this background, this article aims to explore the association between anxiety and depression, the perceived adequacy of retirement savings, and self-assessed longevity in China. It also investigates the socioeconomic and demographic factors correlated with financial preparedness for retirement in order to identify those groups in Chinese society who are mostly likely feeling mental distress due to a lack of retirement savings. This focus on socioeconomic and demographic factors is in contrast to Hershey and Mowen (2000) , who investigate the psychological determinants of financial preparedness for retirement of American baby boomers.
METHODS

Data
The data come from a survey conducted in China in 2015 that focused on adults aged 40 or above. Ethical approval was obtained from both the Shandong University and the University of Queensland for the survey and subsequent data analyses. The data cover information on selfassessed longevity, retirement arrangements, health status and socioeconomic status. Health status is measured using the EQ-5D-5L instrument (the Chinese version). Under the recently developed and validated international EQ-5D-5L framework, there are five levels of each health dimension: extreme, severe, moderate, slight and none (Herdman et al., 2011; Kim et al., 2013) . We codify them with the values of 1-5 so that a larger number means a better status of each health dimension.
In Chinese societies death is a taboo topic, especially in rural areas (Hsu et al., 2009; Chan, 2012) . Therefore, soliciting information on people's self-assessed longevity can be challenging. We tackle this problem by recruiting students from Shandong University to interview their mature age family members, relatives or friends in their hometowns. The recruited students come from various regions in China, albeit those coming from Shandong represent the largest group. A total of 2159 people were surveyed. The respondents spread over urban and rural areas in 31 provinces and municipalities, covering all administrative areas in China. Face-to-face interviews were conducted unless the respondent preferred to answer the questionnaire by themselves. Responses with inconsistent answers or not following the instructions were removed. We ended up having 1894 valid responses and a validity rate of 87.7%.
As residents of Shandong Province account for 44% of the respondents, they are over-represented. In order to check if our sample is bias toward certain socioeconomic segments, we compared our sample with the data from the China Health and Retirement Longitudinal Survey (CHARLS), a nationally representative survey focusing on Chinese residents with aged 45 and above (Zhao et al., 2014) . The main difference is that our sample has a relatively larger portion of urban residents and people of higher educational status. To account for this bias, we weighted our sample by education and regions (urban/rural/migrant) using CHARLS as the benchmark. In this article, we present the analytical results from the weighted sample. The key conclusions are robust across the weighted and unweighted samples.
Statistical analysis
We first describe the summary statistics of the data. Next we explore the univariate relationship between self-assessed financial readiness for retirement and mental health, and conduct a Wilcoxon-Mann-Whitney rank-sum test to explore whether there are significant differences in mental health between those with and without perceived retirement coverage. Then in order to investigate their relationship after controlling for other confounding factors, we conduct multivariate ordered logistic regressions because our mental health variable is an ordered response variable. The controls include demographic, socioeconomic characteristics and measures of physical health, because physical health could impact on mental health and future earnings. In these regressions we first exclude our key variables on retirement and then explore the implications when they are included.
Following this, we explore the characteristics that are associated a perceived lack of savings needed for retirement using a logistic regression. This helps identify those groups who maybe suffering the most in terms of mental health due to a lack of retirement savings. All analyses were performed using Stata Version 13.0 (Stata, College Station, TX).
Robustness analysis
We additionally considered the possibility that the relationship between 'not enough saving for retirement' and Self-Assessed Anxiety or Depression (SAAD) could be dependent on other socioeconomic factors. For instance, perceiving being uncovered could have a stronger impact on SAAD for those who expected less external financial assistance or those who expected to live longer after retirement. We examine those possibilities by adding interaction terms in the regression. We also conducted all the analyses using ordered probit regressions as a robustness test. Table 1 shows the summary statistics of the variables used in this article. The first five variables are the measures of self-assessed health status. The respondents on average have none to slight health problems, but their status in Pain/Discomfort is the worst amongst the five health aspects, followed by Anxiety/ Depressions.
RESULTS
Descriptive analysis
The average monthly income per effective household member-calculated as the square root of the number of household members (OECD, 2011)-is 2570 yuan, and an average respondent owns 1.2 properties. Despite this, 59% thought that they have not saved, or will not be able to save enough for their retirement. For brevity, we refer to those who perceive that they have saved, or will be able to save enough for their retirement as being 'covered' and the others as being 'uncovered'.
The respondents were asked what external assistance they could expect to receive if they have financial difficulties during their retirement. Figure 1 shows the percentage of various source of assistance being nominated. The average number of source is close to three. The most popular source is offspring with over 90% of respondents nominating them. Next, close to 66% of the respondents expect to receive assistance from local government.
On average, the respondents expect to retire in 5.6 years if they have not retired yet. The respondents expected that, on average, they have 85% chance of living 10þ years and 65% chance of living 20þ years after retirement. hold member. Expected years to retire are the number of year they expect to work before retirement. If one had already retired, expected years to retire would equal to zero. Probability of living 10 years after retirement is the self-reported expected probability of living 10 years after their retirement. For those already retired it is the probability of living 10 more years or the probability of living 10ys after their expected age of retirement if one had not yet retired. Similar interpretation applies to the probability of living 20 years after retirement. For the last three variables, the high percentage of missing data is mostly because the respondents who had not yet retired did not answer the question of when they expect to retire.
Source: Authors' analysis.
Univaritate analysis between subjective retirement coverage and mental health
In Figure 2 , we compare the levels of SAAD between the covered group and the uncovered group. The distributions of SAAD levels for the two groups look rather different. The nonparametric equality-of-medians test rejects at the 1% significance level the null hypothesis that the median of two distributions are the same. The proportion of the uncovered respondents with extreme to severe SAAD is more than five-fold that in their covered counterparts. This finding hints that having enough saving for retirement is likely to be important for one's mental health status. However, Figure 2 shows only the unconditional correlation between the two variables and there may be other factors determining both the chance of being covered and mental health. Table 2 shows the results of regressing SAAD on a number of socioeconomic variables. Here a coefficient greater than 1 suggests an improvement in mental health. The much larger R-squared statistics for columns (2) and (3) as compared with column (1) indicates that physical health is crucial for understanding difference in mental health. Amongst the four indicators of physical health status, only Pain/Discomfort is statistically significant. We include only Pain/Discomfort in column (3) and the results remain very similar to column (2). Therefore, we use column (3) as our preferred baseline model.
Multivariate regression analysis
The coefficients reported in Table 2 are odd ratios, which indicate the chance of having better mental health-one notch higher in the EQ-5D-5L framework-relative to the reference group. The reference group in the regression is single, working males, who belong to the majority Han ethnic group, have tertiary education qualification, live outside Shandong Province, and whose parents are both alive.
The baseline model suggests that, the mental health status of the respondents significantly improves with age (Henderson et al., 1998) , but not with income or wealth (as measured by property assets). The odds of having better mental health is about 0.6 times smaller on average if respondents have primary education as compared with those with tertiary education qualification; but there are not significant differences between those with no education, secondary and tertiary education qualification. Last, every one level improvement in reported Pain/Discomfort is associated with a 5.5 times higher odds of better mental health.
In Table 3 , we consider how retirement saving may be related to mental health by augmenting the baseline model with variables related to retirement. That is, Table 3 shows the results of regressing SAAD on the same set of variables as in column (3) of Table 2 plus various combinations of the new variables. To save space, we only report the new variables here; the full results are reported in the supplementary materials.
In Table 3 , column (1) shows that those respondents who are uncovered have about twice the odds of poorer mental health than their covered counterparts. However, SAAD is not related to the number of expected sources of financial assistance for retirement after controlling for the other factors. Columns (2) to (4) additionally include the expected number of years to retirement if the respondent has not yet retired, and the probability of being alive 10 and 20 years after retirement, respectively. However, none of these three additional variables are significant at the standard levels after controlling for the other factors. In column (5) we include all three variables and the qualitative results remain unchanged. Based on column (5), for those who are uncovered the odds of having less anxiety or depression are 0.36 (95% CIs: 0.16-0.43) times lower than those who are financially prepared.
As a robustness test, we have considered the possibility that the relationship between 'not enough saving for retirement' and SAAD could be dependent on or moderated by other socioeconomic factors. We examine those possibilities by adding interaction terms in the regression but none are significant at the standard levels. The alternative, ordered probit regressions also give very similar results. Given our finding that having enough saving for retirement seems so important for mental health, it is useful to understand what socioeconomic and demographic factors are associated with the financial readiness for retirement. In Table 4 we report the results of the regression of 'enough saving for retirement'. Here we use the exact opposite variable of 'not enough saving for retirement' for ease of interpretation for the regression coefficients. Again, we only report the key variables here; the full results are reported in the supplementary materials.
Column (1) includes all other explanatory variables as in Table 3 plus Communist Party membership. It is found that Party members are more likely to be covered. Respondents of a rural Hukou status are less likely to be covered compared with those of an urban Hukou status. But there are little differences between rural-to-urban migrants and rural residents. Those who are unemployed are less likely to perceive they are covered. Respondents with higher education level are more likely to be covered, and so are those with higher income and more property assets.
In columns (2) to (4) we further incorporate the expected number of years to retirement if the respondent has not yet retired, and the probability of being alive 10 and 20 years after retirement, respectively. But none are significant. However, once we include all three variables in column (5), the last two variables become significant at the 10 and 5% level respectively. People having a higher probability of being alive 10 years after retirement are more likely to be covered, and people having a higher probably of being alive 20 years after retirement are even much more likely to be covered. In column (6), we include the number of expected assistance in order to control for the possibility that it affects the respondents' perception of their financial preparedness. The variable is not significant at the standard levels. The probability to live 20 years after retirement variable remains significant at the 5% level.
According to column (6), compared with urban residents, the odds of being covered are 0.42 and 0.46 times smaller for the rural residents and migrants from rural areas, respectively. Respondents with no and primary education have 0.32 and 0.45 times, respectively, lower odds to be covered compared with those with tertiary education. If the respondents owned one more property, their odds of being covered would be 2.25 times larger. The odd of being covered is 1.22 times larger if annual income increased by 1000 yuan. If the subjective probability of living 20 years after retirement increased from 0 to 100%, the odds of being covered would be 3.1 times higher.
DISCUSSION
Despite decades of mostly double-digit growth, China is still 'merely' an upper-middle-income country because of its low starting point. Yet, its growth has been Notes: Exponentiated coefficients (odd ratios) are reported; standard errors in parentheses. In column (1), a measure of SAAD was regressed against the same set of variables as in column (3) of Table 2 , plus an indicator not having enough savings for retirement (Uncovered) and the number of expected sources of financial assistance (No. of assistance). In column (2), the number of expected years to retirement (Exp. year to retire) was added as an explanatory variable. In column (3), the subjective estimation of the probability of being alive 10 years after retirement (Prob. live 10 years after retire) was added instead of 'Exp. year to retire'. In column (4), the subjective estimation of the probability of being alive 20 years after retirement (Prob. live 20 years after retire) was added instead. In column (5), all new variables were included. Only results for selected variables are shown here. Full results are provided as online supplementary materials. *** p < 0.01.
Source: Authors' analysis. 
Exp. year to retire Notes: Exponentiated coefficients (odd ratios) are reported; standard errors in parentheses. In column (1), a measure of having enough saving for retirement was regressed against the same set of variables as in column (1) of Table   2 , plus an indicator of being a member of the Communist Party (Communist Party). In column (2), 'Exp. year to retire' was added as an explanatory variable. In column (3), 'Prob. live 10 years after retire' was added instead of 'Exp. year to retire'. In column (4), 'Prob. live 20 years after retire' was added instead. In column (5), all three of 'Exp. year to retire', 'Prob. live 10 years after retire' and 'Prob. live 20 years after retire' were included. In column (6) declining since 2010 and is down to 6.9% in 2015, the lowest figure in 25 years (Magnier, 2016) . Unlike its ageing neighbour Japan, which has the wealth to help it weather the demographic transition, China is dealing with the predicament of 'growing old before getting rich' (Booth, 2013) . Our observations at the household level give the same picture. In our survey, 50.8% of those who have already retired indicated that they have not saved enough for their retirement, and 62.7% of those who have not yet retired thought the same will happen to them. At the same time, on average, respondents' thought there was an 85 and 65% probability that they would live at least 10 and 20 years after retirement, respectively.
A low level of perceived financial readiness plus an expectation of a long life after retirement could result in psychological stress. In our data, without the consideration of other individual characteristics, those financially uncovered for retirement are 1.8 times more likely to have at least some degrees of SAAD than those financially covered, and 3.6 times more likely to have severe to extreme SAAD. Results from the regression analysis that control for various individual characteristics reconfirm this finding. Those uncovered for retirement are found to be more than twice as likely to have poorer mental health than their covered counterparts.
An unexpected result is that having more expected sources of financial assistance does not help to ease the level of SAAD. It may be because the expected level of that assistance is too small to make a difference. Also, there may be too much uncertainty about whether those expected assistances will materialize. Moreover, being depending on others could in itself be a stressful experience (Gabriel and Bowling, 2004) , neutralizing any positive, materialistic impact of the assistance. Last, the number of sources is correlated with other socioeconomic factors included in the regression, so that the explanatory power of the former is weaken by the presence of the later.
People of rural Hukou status are particularly vulnerable, as they are disadvantaged by the Hukou system and their residential status, as well as having lower education and income. In our sample, those who migrated to cities seem to do better than those who stayed in the rural areas: 50% of the former are financially covered for retirement, compared with only 38% for the latter. But both figures look pale relative to the 77% for the urban residents. The suicide rate of rural older residents is five times larger than that of their urban counterparts (Phillips et al., 2002) and is reported to be increasing over the past two decades (Yu, 2014) . And financial difficulties are found to be one of main drivers of elderly suicides in China (Dong et al., 2015) .
The need to improve the financial position faced by the disadvantaged rural elderly is clear. The average pension pay-out in rural areas in 2015 was 1430 yuan (NBSC, 2016) . Although this represents a near 35% increase from the previous year, it is still substantially lower than China's national poverty line of 2300 yuan (Meng, 2015) . There have been reports China is to raise pension payments further in 2017, but the details are not yet known (CCTV, 2016) . Furthermore, China's current pension system is not means-tested. Given its benefit level for rural residents is so low, it raises the question of whether introducing a means-test will help reallocate resources to those who need it the most, such as rural residents.
Besides increasing the pension pay-out, actions to address rural-urban inequality are also warranted. For instance, the basic urban pension pay-out was nearly 20 times its rural counterpart in 2015 (NBSC, 2016) . As rural-urban inequality is at least partially attributed to the Hukou system, deregulation of the system is important in closing the health and economic gap between rural and urban residents. The rapid urbanization of China and recent policy target of granting urban Hukous status to 100 million rural migrants by 2020 is moving in that direction, although at a rather gradual pace (Tiezzi, 2016) .
The relevance of this article's findings is beyond China, as population ageing and mental health problems are both global phenomena. In 30 years from 2015 to 2050, the proportion of the world's population aged 60 or above will increases from 12 to 22%, and about 20% of this population subgroup suffer from a mental or neurological disorder (WHO, 2016) . These figures signify the importance of promoting and maintaining the mental health of middle aged and older people in social development. In fact, one of the Sustainable Development Goals approved by the United Nations in 2015a is to 'Ensure healthy lives and promote well-being for all at all ages' (United Nations, 2015b). Mental health has a role to play in achieving one of the targets under this goal; 'By 2030, reduce by one third premature mortality from non-communicable diseases through prevention and treatment and promote mental health and well-being'. At the same time, personal finances are found to be one of the top causes of stress even in Australia which has a well-established social welfare system (APS, 2015) . The implication of this article's findings is that health promotion strategies should also consider the role for financial planning in potentially improving mental health for middle aged and older adults. As financial planning and its implementation is, by nature, a matter considered over a long period of time, this implies that health promotion strategies should also take a long-term view.
Last but not least, there are a number of limitations of the current data and analysis worth considering. First, the findings may be a result of correlation rather than causality. There is also a possibility of reverse causality in that those with poorer mental health status are more likely to earn lower incomes and thus to have smaller wealth (Butterworth et al., 2009) . Likewise, those who expect to live longer may work harder on their financial preparation for retirement (Griffin et al., 2012) . This is consistent with the fact that those who are confident of living 20 years are more likely to perceive themselves financially prepared. In order to overcome this limitation better longitudinal data on individuals would be useful to remove individual heterogeneity in retirement savings and thereby capture the impact of unexpected shocks to retirement saving on mental health.
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